Efficacy of colistin combination therapy in a mouse model of pneumonia caused by multidrug-resistant Pseudomonas aeruginosa.
Multidrug-resistant Pseudomonas aeruginosa (MDRP) is becoming a serious problem in hospitals, especially in patients on ventilators. Recent data demonstrate that colistin may be effective for these patients, although limited in vitro and in vivo data are available. Our aim was to identify further characteristics of colistin for the therapy of pneumonia caused by MDRP. The effects of colistin on clinical strains of MDRP were examined by susceptibility test, time-kill assay, lipopolysaccharide (LPS)-blocking assay and a mouse pneumonia model, alone or in combination with other antibiotics. For the pneumonia model, mice were intranasally infected with bacteria and kept in hyperoxic conditions to mimic ventilator-associated pneumonia. As a single agent, colistin exhibited the strongest activity of the antimicrobial agents tested. In combination, maximum synergy was observed with colistin plus rifampicin. As expected, co-incubation of bacterial culture supernatants with colistin significantly reduced LPS activities with an associated decrease in cellular cytotoxicity. In the pneumonia model, intranasal, but not intravenous, colistin combined with rifampicin produced maximum survival protection. Pharmacokinetic analysis of colistin demonstrated the superiority of intranasal administration, judging from the compartmentalized high concentration and the long half-life in the lungs. Moreover, colistin therapy significantly decreased both production of inflammatory cytokines and LPS activity, even at a dose effecting no change in the bacterial burden in the lung. These data strongly suggest that colistin may be an important option for combination therapy against critical MDRP infections. For pneumonia especially, intranasal colistin with rifampicin may be beneficial not only for synergistic antibacterial activity, but also for blocking LPS.